Metabolic regulation during early frog development. Identification of proteins labeled by 32P-glycolytic intermediates.
When 32P-labeled phosphoenolpyruvate is injected into Xenopus laevis oocytes, a 50-60-kDa protein of subunit size Mr 29,000 is rapidly labeled, followed by a second (monomeric) protein of 66 kDa concomitant with the loss of label from the first protein. We have identified these proteins as, respectively, the glycolytic enzymes phosphoglyceromutase and phosphoglucomutase. The phosphoglyceromutase is labeled at a histidine and the phosphoglucomutase at a serine, presumably at their active sites during the gluconeogenic transformation of phosphoenolpyruvate into glycogen. The transfer of the 32P label from phosphoenolpyruvate to these two enzymes also occurs in in vitro lysates made from full-grown Xenopus oocytes, eggs, or early embryos, but with a slower time course. Lysates prepared from leg muscle show labeling of the phosphoglyceromutase, but not the phosphoglucomutase, when incubated with [32P]phosphoenolpyruvate. This last result is expected in tissues showing metabolic flux largely in the glycolytic direction. The data indicate that in full-grown oocytes and embryos metabolic flux occurs largely in the gluconeogenic direction.